In this paper, some important problems related to taxonomic resolution in water quality assessment by means of macroinvertebrates are discussed. Most quality indices based on macroinvertebrates only require identification up to genus or family level. Although this can be seen as a practical trade-off between taxonomic precision and time constraints and financial resources, it can result in biased assessment scores for certain stream types. An additional difficulty of identification levels other than species is caused by possible changes in taxonomy over time. A given genus may indeed have been split up into two or more genera or a species could be assigned to a different genus. These changes may alter biotic index values calculated over time, due to a change in number of taxa or replacement of one taxon by another one having a different tolerance class. An additional problem is caused by the invasion of exotic species. The genus Corbicula for instance is currently invading Belgian watercourses in increasing numbers. Since no Belgian Biotic Index (BBI) tolerance class is defined for Corbicula, this may cause inconsistencies in index calculations as well. In order to eliminate these, a semi-fixed taxa list, including a tolerance class for each taxon, for BBI calculation is proposed. Hydrobiologia (2005) 542:137-150 
Introduction
In biomonitoring, two approaches can be distinguished: the bioconservation approach, where biodiversity and species conservation are the key incentives for sampling an aquatic habitat, and the bioassessment approach, where the focus is on water quality assessment and hence, insight in the biological community is a means rather than a goal. The former approach implies a species-level identification of the sampled organisms, while the latter usually involves a trade-off between a higher level of identification with lower costs but a less precise outcome, and a species-level identification with higher costs but a higher precision. The objectives of a sampling campaign should there-fore be decisive for the choice of identification level. In this paper, some problems related to taxonomic resolution in water quality assessment by means of macroinvertebrates are discussed.
Various authors recommend identification to species level to ascertain a detailed insight in the community composition, avoiding information loss due to lumping of taxa, and showing a strong assemblage-environment relationship (e.g. Resh & McElravy, 1993; Stubauer & Moog, 2000; Verdonschot, 2000; Lenat & Resh, 2001; King & Richardson, 2002; Adriaenssens et al., 2004) . On the other hand, species identification is time-consuming and expensive. On top of that, information loss when identifying to genus or even family level is often small, and according to several authors it is therefore not necessary to descend to the species level (e.g. Warwick, 1988; Bowman & Bailey, 1997; Ghetti, 1997; Olsgard et al., 1998; Dole´dec et al., 2000; Gayraud et al., 2003) . Another problem associated with species level identifications is the increasing uncertainty that arises with an increasing level of detail. Ellis (1985) acknowledged this when defining taxonomic sufficiency as the level to which the organisms should be identified in order to balance the need to indicate the biological community versus accuracy of the identifications. When deciding upon the taxonomic level, all aspects mentioned above should be taken into consideration. According to Gue´rold (2000) and Roach et al. (2001) family level is sufficient for detecting perturbations on the macroinvertebrate community, but a more detailed level of identification is necessary for ecological interpretation. Williams & Gaston (1994) proposed the use of higher-taxon categories as surrogates for species in rapid biodiversity surveys. Karr & Chu (1999) consider genus level to be sufficient for developing a multimetric index and also family level to be acceptable in case of limited time and/or financial resources.
Whatever taxonomic level is used for a biotic water quality index, the level should be fixed with the method description because (1) many methods can only be calculated when using the predefined level, e.g. when taxon-specific tolerance values are defined and (2) taxonomic level can affect index calculation (e.g. Gue´rold, 2000; Schmidt-Kloiber & Nijboer, 2004 ).
An additional difficulty with identification levels other than species, however, is caused by possible changes in taxonomy over time, giving rise to inconsistencies in index calculation. A given genus may be split up into two or more genera or a species can be assigned to a different genus. These changes may alter the value of the biotic indices calculated based on the given taxa, respectively because the number of taxa (of a level higher than species) has changed or a taxon is replaced by another one (having a different tolerance class). This is demonstrated by a simple example of Belgian Biotic Index (BBI) calculation of a virtual sample.
Similar problems are due to the invasion of exotic species. Newly occurring taxa raise discussions whether or not to include them in the existing index, which may imply defining a tolerance class for the new taxon, as used in most biotic index methods. This problem has risen for at least one exotic genus in Belgium, as will be discussed later.
Calculation of the BBI
The BBI method is a standardised method to assess biological quality of watercourses based on the macroinvertebrate community. The method was proposed by De Pauw & Vanhooren (1983) and has been adopted as a standard method by the Belgian Institute of Normalisation (IBN, 1984) . Since its first publication, the method has been extensively used to assess water quality in Belgium but also abroad (De Pauw & Hawkes, 1993) . Since 1989, the Flemish Environment Agency (VMM) assesses around thousand sites throughout Flanders (Belgium) each year by means of the BBI.
The BBI combines characteristics of the indices proposed by Woodiwiss in the UK (1964, Trent Biotic Index) and Tuffery and Verneaux in France (1968, Indice Biotique) . The method is based on aquatic macroinvertebrates sampled with a standard handnet, as in the method of Woodiwiss (1964) and the calculation of the biotic index using the table as proposed by Tuffery & Verneaux (1968) . Some adaptations were made concerning the sampling method and the taxonomic level of identification. Table 1 summarises the taxonomic levels of identification for the BBI as proposed by De Pauw & Vanhooren (1983) . Only taxa of which at least two individuals are found in the sample, are taken into account. The calculation of the BBI is based on a combination of the highest tolerance class encountered, the class frequency within the highest tolerance class and the total number of taxa (Table 2) . For instance, a sample containing 9 taxa, 2 of which having a tolerance class of 3 (being the lowest tolerance class encountered in the sample) would be assigned a BBI of 5. The column with indicator groups in Table 2 contains some modifications, which will be discussed further in this paper. BBI values correspond to water quality classes with their associated formal valuation, which are summarised in Table 3 (De Pauw & Vanhooren, 1983) . Bervoets et al. (1989) proposed, along with some modifications in sample processing, to
